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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device of the surface mount mold 
which is applied to a semiconductor device equipped with a semi-conductor light emitting device or a 
photo detector, especially is mounted in front faces, such as a printed-circuit board, and is fixed by 
soldering. 
[0002] 

[Description of the Prior Art] While mounting and carrying out wirebonding of the light emitting device 
to the mounting section of a leadframe, there is a thing of the surface mount mold in which flow 
mounting is possible in the semi-conductor luminescence equipment which used the semi-conductor 
light emitting device on the LED lamp of the shell mold closed with the epoxy resin, and a printed- 
circuit board by soldering. Since the semi-conductor luminescence equipment of a surface mount mold 
can carry out [ a small thin shape ]-izing compared with an LED lamp, it is used abundantly at various 
kinds of small electronic equipment. 

[0003] The perspective drawing in which (a) of drawing 4 shows the outline of the semi-conductor 
luminescence equipment of the conventional surface mount mold, and (b) are outline drawings of 
longitudinal section showing the mounting condition to a printed-circuit board top. 
[0004] The substrate 1 with which the semi-conductor luminescence equipment of a surface mount mold 
used insulating resin etc. like illustration, and the electrodes 2 and 3 of a pair formed in the both ends, It 
consists of resin packages 6 which used the resin of the epoxy system which closes between the light 
emitting device 4 by which flow loading was carried out, and the electrodes of the upper limit of this 
light emitting device 4 and the electrodes 3 of another side including the wire 5 which makes bonding 
connection, and this wire 5 on one electrode 2. 

[0005] It is formed by the galvanizing method, covering [ 2 and 3 ] them over the side face and base of a 
substrate from a front face using the slit opened in the base material of a wafer condition, and dicing is 
carried out after loading of a light emitting device 4, the bonding of a wire 5, and a resin seal, and they 
are fabricated by the configuration of (a) of this drawing. And electrodes 2 and 3 have a laminated 
structure by Au plating layers 2d and 3d formed in whole nickel plating layers 2c and 3c and the whole 
front face which carry out the coat of the copper foil 2a and 3a which carries out the coat of the front 
face and base of a substrate 1, Cu plating layer 2b which carries out the coat of the side face of this 
copper foil 2a and 3a and a substrate 1, 3b, this Cu plating layer 2b, and the 3b so that it may expand to 
drawing 5 and may be shown. 

[0006] As shown in (b) of drawing 4 , flow mounting of such semi-conductor luminescence equipment 
of the surface mount mold of a configuration is carried out on a printed-circuit board. Alignment of the 
electrodes 2 and 3 of semi-conductor luminescence equipment is carried out, and this flow mounting 
carries them in the circuit patterns 51a and 51b formed in the front face of a printed-circuit board 51, and 
is fixed by solder 52 and 53 attachments, respectively. Thereby, a light emitting device 4 flows a power- 
source side, and emits light by energization. 
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[0007] 

[Problem(s) to be Solved by the Invention] The solder 52 and 53 by the alloy of tin and lead carries out 
soldering of what was fused at about 250 degrees C, and carries out flow immobilization of the 
electrodes 2 and 3 at circuit patterns 51a and 51b, respectively. However, since the resin package 6 is 
put to an about 250-degree C elevated temperature, as shown in (b) of drawin g 4 , solder 52 and 53 
tends to permeate into the resin package 6. 

[0008] On the other hand, after die bonding of the wire 5 is carried out to the electrode of the top face of 
' a light emitting device 4, wedge bonding of it is carried out to bonding area 3e of an electrode 3. This 
wedge bonding is the technique of joining it to it, as rubs and attaches the end side of a wire 5 to the 
front face of bonding area 3e. 

[0009] However, if solder 53 permeates into the resin package 6, the resin of the resin package 6 for a 
point of a wire 5 by which wedge bonding was carried out will become an elevated temperature, and 
will become soft, or will expand. Such softening and expansion of resin may act so that wedge bonding 
of a wire 5 may be raised upwards, and the tip of a wire 5 may lose touch with bonding area 3e. For this 
reason, a flow with a wire 5 and an electrode 3 goes out, and the energization to a light emitting device 4 
becomes impossible. 

[0010] Thus, in what carries out wedge bonding of the wire 5 to one electrode 3, the energization to a 
light emitting device 4 is affected in response to the effect of solder 53 at the time of mounting to a 
printed-circuit board 5 1 . Therefore, problems, such as a fall of the yield of a mounting product, will be 
caused. And there is a problem with the same said of all the semiconductor devices that carry out the 
resin seal not only of the field of semi-conductor luminescence equipment but the thing which carried 
out wirebonding like light-receiving equipment, and carry out a surface mount by soldering. 
[001 1] Then, this invention aims at offering the semiconductor device of the surface mount mold which 
can preserve flow structure, as the wire with which bonding of the solder was carried out on the 
occasion of mounting by soldering is not affected. 
[0012] 

[Means for Solving the Problem] The electrode in which the semiconductor device of the surface mount 
mold of this invention made flow connection at the semiconductor device and power-source side, In the 
semiconductor device made into the laminating plating structure where had the wire which makes it 
flow through between said semiconductor devices and said electrodes by bonding, and Cu plating layer 
was included in the substratum of said electrode It is characterized by forming the notching slot into 
which said Cu plating layer was exposed between the location which carries out bonding of said wire to 
said electrode, and the rim to solder. 
[0013] 
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MEANS 



[Means for Solving the Problem] The electrode in which the semiconductor device of the surface mount 
mold of this invention made flow connection at the semiconductor device and power-source side, In the 
semiconductor device made into the laminating plating structure where had the wire which makes it 
flow through between said semiconductor devices and said electrodes by bonding, and Cu plating layer 
was included in the substratum of said electrode It is characterized by forming the notching slot into 
which said Cu plating layer was exposed between the location which carries out bonding of said wire to 
said electrode, and the rim to solder. 

[0013] Moreover, the semiconductor device carried in one of an insulating substrate, the electrode of the 
pair formed in said substrate, and said substrates or the electrodes of said pair, The wire which carries 
out bonding of one [ said ] one [ a semiconductor device and / of said electrode / at least ], In the 
semiconductor device made into the laminating plating structure where had the resin package which 
closes said semiconductor device and wire, and Cu plating layer was included in the substratum of said 
electrode to said electrode It is good also as a thing in which the plating layer in which said Cu plating 
layer was exposed was formed between the location which carries out bonding of said wire, and the rim 
to solder. 
[0014] 

[Embodiment of the Invention] The electrode which made flow connection of the invention according to 
claim 1 at the semiconductor device and power-source side, In the semiconductor device made into the 
laminating plating structure where had the wire which makes it flow through between said 
.semiconductor devices and said electrodes by bonding, and Cu plating layer was included in the 
substratum of said electrode It is the semiconductor device of the surface mount mold characterized by 
forming the notching slot into which said Cu plating layer was exposed between the location which 
carries out bonding of said wire to said electrode, and the rim to solder. Since an oxide film is formed 
that Cu plating layer exposed by the notching slot touches air, and it is easy to oxidize, solder is smeared 
and it has an operation of a sex worsening, obstructing the flow of solder and preventing invasion at the 
bonding point of a wire. 

[0015] The electrode of the pair which formed invention according to claim 2 in the insulating substrate 
and said substrate, The semiconductor device carried in either said substrate or the electrodes of said 
pair, The wire which carries out bonding of one [ said ] one [ a semiconductor device and / of said 
electrode / at least ], In the semiconductor device made into the laminating plating structure where had 
the resin package which closes said semiconductor device and wire, and Cu plating layer was included 
in the substratum of said electrode to said electrode It is the semiconductor device of the surface mount 
mold characterized by forming the plating layer in which said Cu plating layer was exposed between the 
location which carries out bonding of said wire, and the rim to solder. Since an oxide film is formed that 
Cu plating layer exposed by the notching slot touches air, and it is easy to oxidize, solder is smeared, 
and a sex worsens and it has an operation of preventing the advance to the bonding point of a wire. 
[0016] Invention according to claim 3 is the surface mount type according to claim 2 characterized by 
including said notching slot in the closure field of said resin package of semiconductor device, and since 
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the front face of Cu plating layer is covered with a resin package, it has an operation of preventing 
superfluous oxidation of the front face of Cu plating layer. 

[0017] Hereafter, the gestalt of operation of this invention is explained based on a drawing. In addition, 
in the gestalt of this operation, it directs with a common sign about the same configuration member as 
the conventional example which explained semi-conductor luminescence equipment as an example, and 
was shown by drawin g 4 . 

[0018] The perspective drawing and drawin g 2 which show the outline of semi-conductor luminescence 
equipment [ in / in drawin g 1 / the gestalt of operation of this invention ] are outline drawing of 
longitudinal section at the time of mounting of a up to [ a printed-circuit board ]. 
[0019] The substrate 1 which used insulating resin etc. like the conventional example in drawin g 1 and 
drawing 2 as for semi-conductor luminescence equipment, and the electrodes 2 and 3 of the pair formed 
in the both ends, The wire 5 which makes bonding connection of between the light emitting device 4 by 
which flow loading was carried out on one electrode 2, and bonding area 3e of the electrode of the upper 
limit of this light emitting device 4, and the electrode 3 of another side, It consists of resin packages 6 
which used the resin of the epoxy system closed including this wire 5. In addition, as drawing 5 showed, 
let electrodes 2 and 3 be the laminated structures by Au plating layers 2d and 3d formed in whole nickel 
plating layers 2c and 3c and the whole front face which carry out the coat of the copper foil 2a and 3a 
which carries out the coat of the front face and base of a substrate 1, Cu plating layer 2b which carries 
out the coat of the side face of this copper foil 2a and 3a and a substrate 1, 3b, this Cu plating layer 2b, 
and the 3b. And the notching slot 7 is formed in the part by which is the front-face side of the electrode 
3 which carries out wedge bonding of the wire 5, and the closure was carried out with the resin package 
6 so that clearly from drawings! . This notching slot 7 was formed of etching after the plating process, 
was applied by bonding area 3e from the full part of an electrode 3, and occupies **. 
[0020] A side elevation for (a) of drawing 3 to explain the depth of the notching slot 7 and (b) are the 
outline top views showing the formation range of the notching slot 7. 

[0021] Etching removes nickel plating layer 3c and 3d of Au plating layers, and the notching slot 7 is 
formed so that from (a) of drawing 3 , and it may become the depth which Cu plating layer 3b exposes. 
That is, if drawing 5 is borrowed and shown, the notching slot 7 will leave copper foil 3a and Cu plating 
layer 3b to a substrate 1 side, and will be cut open. 

[0022] In the above configuration, when carrying out mounting loading of the semi-conductor 
luminescence equipment on a printed-circuit board 51 like drawing 2 R> 2, alignment of the electrodes 2 
and 3 is carried out to circuit patterns 51a and 51b, they are carried, and flow immobilization is carried 
out with solder 52 and 53. On the other hand, since Cu plating layer 3b touches air after forming the 
notching slot 7, a front face oxidizes immediately and the scaling film is formed. Therefore, by being 
smeared with the presentation metal of the oxide film of Cu, and solder as Pb, even if the about 250- 
degree C hot solder 53 permeates into the resin package 6, since the sex is bad, the flow of melting 
solder is obstructed by the notching slot 7. For this reason, it is prevented that solder 53 permeates the 
bonding area 3e side, and softening and expansion of the resin of the resin package 6 are prevented. 
Therefore, the wire 5 by which wedge bonding is carried out does not lose touch with bonding area 3e, 
and the flow structure between a wire 5 and an electrode 3 is preserved certainly. 
[0023] Thus, the flow structure to a light emitting device 4 can be secured only by forming the notching 
slot 7 in some front faces of an electrode 3, and the yield of the product after mounting to a printed- 
circuit board 5 1 can be raised sharply. 

[0024] In addition, although the above example explained semi-conductor luminescence equipment, it is 
undoubted that this invention is applicable also to the semiconductor device of the photo coupler 
containing a photo detector or others. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] Outline perspective drawing which is the semiconductor device of the surface mount mold 
of this invention, and was made into the example of semi-conductor luminescence equipment 
[Drawing 2] Outline drawing of longitudinal section showing the important section when carrying out 
loading mounting of the semi-conductor luminescence equipment of drawing 1 at a printed-circuit board 

[Drawing 3] (a) is a side elevation for explaining the depth of notching in drawing 1 and the semi- 
conductor luminescence equipment of drawin g 2 . 
(b) is a top view. 

[Drawing 4] It is the outline of the conventional example, 

(a) is outline perspective drawing. 

(b) is outline drawing of longitudinal section when carrying out mounting loading at a printed-circuit 
board. 

[Drawin g 5] The enlarged vertical longitudinal sectional view of an important section showing the detail 
of the plating layer formed on the surface of a substrate with the formation situation of the notching slot 
in this invention 
[Description of Notations] 

1 Substrate 

2 Three Electrode 
2a, 3a Copper foil 

2b, 3b Cu plating layer 
2c, 3c nickel plating layer 
2d, 3d Au plating layer 
3e Bonding area 

4 Light Emitting Device 

5 Wire 

6 Resin Package 

7 Notching Slot . 

51 Printed-circuit Board 
51a, 51b Circuit pattern 

52 53 Solder 
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